Befoue considering the function of the tonsils, it may be well briefly to Killian, 18) . The tonsillar epithelium in all these situations differs, however, very markedly from that of the rest of the mouth and pharynx, inasmuch as its continuity is broken by the emigration through it of enormous numbers of leucocytes. These are produced in the adenoid tissue beneath, wander between the individual epithelial cells, or through wide channels formed by the destruction of the epithelium by the previous passage of leucocytes, enter the lumen of the crypt, and so pass on into the cavity of the pharynx and mouth. In the latter situation the emigrated leucocytes are known as " salivary corpuscles." Stohr (3) was the first to show that this emigration is a normal occurrence, and in a series of papers (6, 7, 11, 13, 14, 25) he has demonstrated that in the conjunctiva, nasal mucous membrane, urinary bladder, small intestine, and, in short, wherever an accumulation of leucocytes underlies epithelium, the same emigration takes place. I think it the more necessary to lay stress upon this fact in connexion with the tonsils, because the most recent writer on their structure, Hodenpyl (29) , has misunderstood the process, and considers that this "rarefaction of the epithelium," as he calls it, is the result of pressure from beneath, and that it "facilitates the passage of lymphoid cells from the tonsil to the cavity of the mouth." As a matter of fact, the leucocytes actually destroy the epithelial cells, and it will be found that the destruction is most nearly complete, and the passages through the epithelium are widest just above the germ centres, where the constant attack of fresh leucocytes prevents repair of the epithelial covering.
The connective tissue of the tonsils does not require special description. It consists of a network of fine fibres, interlacing in every direction, so as to produce the very fine meshes in which the leucocytes are detained.
The ultimate distribution of the bloodvessels was first worked out by Schmidt (1) fig. 3 ). There are no lymphatic vessels inside the germ-centres, nor where germ-centres underlie epithelium are there any on the epithelial side of the germ-centre.
From this description it will be understood that any leucocytes which pass out of the capillaries in the germ-centre will be held for some time in the fine meshes of the connective tissue in the interior, but will always be pushed on slowly towards the periphery ; when they reach the close meshes at the margin they will be detained still further, but ultimately the pressure from within will drive them through the meshes and force them either into the lymph vessels, into the diffuse adenoid infiltration surrounding the germ-centre, or through the epithelium. The pale appearance of the germ-centre on section when a nuclear stain is used is due to the fact that the leucocytes contained in it are principally large resting cells about to divide, as I have elsewhere described (27) , which have a "vesicular" nucleus, to use an obsolete but expressive term.
These divide rapidly, by mitosis, and the daughter-cells, which are small cells whose nucleus has a dense chromatin network, are carried much more quickly through the connective tissue meshes of the germ-centre than the large leucocytes of whose division they are the product, and when they are detained for a time by the closer meshes at the periphery, give rise to the deeply-stained ring of closely packed small cells which is seen there in sections. When these young leucocytes finally pass out of the germ-centre they develop according to the circumstances in which they are placed, either into the wandering leucocytes with lobate or polymorphous nuclei, or into the stationary leucocytes with " vesicular " nuclei and large cell-body, the largest of which are the well-known " macrophages." Leuco- cytes seem to develop into the former stage when food is scanty or has to be sought for, into the latter form where it is abundant and to be had for the taking. Most Bickel, 5) . The lower of these is the one surrounding the fauces, and is formed of the lingual tonsil below, the palatal tonsils on either side, and above of the slight adenoid infiltration which Bickel describes as running along the lower surface of the velum palati. If the pharynx is opened from behind, and the parts adjusted in the position which they occupy in life when the mouth is shut, it will be seen that the passage between the mouth and pharynx is more or less accurately closed by adenoid tissue ; the palatal tonsils fit into the glosso-epiglottidean hollows, resting upon the lingual tonsil which floors the passage, and are separated from one another only by the uvula. Now, from all these tonsillar structures leucocytes are constantly passing out into the isthmus faucium, so that it would be difficult for the microbes which normally abound in the mouth (cf. Miller, 23) to pass back into the pharynx without coming into contact with them.
Numbers of these bacteria of the mouth are, of course, harmless but Ruffer (26) protection" in the tonsil and in the intestine are identical, whilst it seems to me that there are very considerable differences. I have already said that relatively far more microbes are to be found in a Peyer's patch than in the tonsil, and there are probably two reasons for this. The first is that while the microbes of the mouth are numerous enough, their number is nothing like so great as that of the organisms in the intestine. The second reason is that the stream of leucocytes from the tonsils is continually passing outwards into the mouth, so that it would require bacteria of great strength and persistence to make their way against it into the tonsil in normal circumstances; whilst in the small intestine, though leucocytes do pass through the epithelium in considerable numbers, they do so singly as a rule, and it is comparatively rare to see any such considerable amount of epithelium removed by them there as one sees above the germ-centres in the tonsil; and, moreover, there is a constant inward stream of absorption from the intestinal contents, which must surely make it more easy for the microbes to pass through the epithelium than in the tonsil. Generally speaking, one may say that in the upper part of the alimentary tract the protection afforded by the secreted fluids and the emigrated leucocytes is mainly external to the body, properly so called, while in the intestine it is mainly internal.
Hofmeister (9) , Stohr (25) , and others have shown that the mitotic divisions of leucocytes to be observed in adenoid tissue are far more numerous in animals after meals and when they are in good health than when they are debilitated. In the tonsil, therefore, so long as the production of young leucocytes in the germ-centres goes on actively?that is, so long as the animal is in good health?microbes are not likely to gain a footing. If the outward stream so produced is interfered with in any way, however, a local infection from the organisms in the mouth may occur, and according to their nature this may or may not be followed by a general disease. An instance of this, which is familiar to every practitioner, is the frequency with which acute tonsillitis occurs in young girls at or about the menstrual period. Here the cause of the infection is probably the action upon the leucocytes through the blood of the general depression of health, and the same is probably the cause in the cases instanced by Buffer (I. c., p. 501) of the hospital sore throat which attacks overworked individuals, and of the general diseases which he cites as following tonsillar infection. But it is possible that the production of leucocytes may be as active as ever, and yet that the outward stream may be arrested. Stohr (7) has shown that in pyopneumo-thorax and allied conditions of suppuration, where there is a large drain of leucocytes from the body, the emigration of leucocytes through the epithelium of the tonsils was brought entirely to a standstill, and the spaces previously formed in the epithelium remained empty. Here Dr Gulland thanked the Society for the attention with which they had listened to his paper, and said, in answer to Dr M'Bride, that he did not mean that hypertrophy of the tonsils had no effect in producing deformity of the chest, but only that more attention should perhaps be paid to the constitutional factor than was sometimes done, that rheumatism and other causes did, of course, allow tonsillitis to occur, but possibly rather by their general debilitating effect than by any local action, and that the tonsil of the Eustachian tubes seemed to be the most variable of all the tonsils in its occurrence, its size, and its position. In answer to Professor Haycraft, Dr Gulland said that whilst the bolus of food in its passage might perhaps press some leucocytes out of the crypts, they could not possibly be mixed fully with the food, and that the micro-organisms swallowed in that way must be dealt with by the gastric juice and the adenoid tissue lower down in the alimentary tract; that the process of breaking down of the epithelium was a slow one in all probability. In answer to Dr Eitchie, he said that the leucocytes produced in hypertrophied tonsils were the same iii structure as those produced by the normal tonsils. 
